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Fonts: on screen and in print 

If you're going to be a citizen of the Apple II kingdom in the coming 
decade, it's becortiins clear that yoiire gping^tp liave to learn about 
fonts. Once upMi a time, only printers {Giiteiaiei^S offspring, not the 
ImageWn^er's ancesters) had to know all about fonts, but those days 
are now only a memoiy, liKe manual typewriter returns. 

Although handwriting did once capture our written personalities, 
this is 1989 and third-graders are desktop-publishing book reports. 
Today you may feel that the ty)jefaces built into your ImageWriter can 
capture as much of your personality as you want captured, but tomor- 
rows graphics-based personal printing will capture your imaa^natton 
as well as your persoiiallfy. The future will offer you multiple opportu- 
nities to expresi jiQuisdf— and to loc^ like a clown If you don't know 
ail about fonts— ^ pa^ attention. 

Po^ til plliting. Traditionally, the word 'font' has meant a com- 
jrfcte set of type (all the upper- and lower-case letters, numbers, and 
punctuation marks) in one face, style, and size. This is exa<.Hy what 
the word means in todays context as, well. However, instead of con- 
sisting of wooden boxes filled with heavy lead castings, today's fonts 
consist of files you can store on your diS<s filled wtth ether^ digK^d 
images. 

The "face' or "typeface" of a font refers to its. basic design. In desk- 
top publishing, this quality Is also referred to as the font's ■family. 
^Sm bHportait dements OF it family design ihdtide Serifs (Gne lines 
that finish off the main strokes of a character, such as the little feet 
and hats you can see If you take a close look at this M) or the lack of 
them (called a "sans serif' family) and the relative height of capitals, 
lower-case letters (called the "x-height), ascenders (the uprights on 
d , h , and friends), and descends {the legs (^glta9 under ^3-, "J", 
'p', 'q', and 'y"), 

Traditionally, "style' refers to whether a font is plain, bold, italic, or 
Md4talic. Here in the age of desktop publishing, underiine. 
outHas, shadow, and small caps are other styles you'll occasionally 
see (veiy rarely, lets hQp^J,, (a the days of Iiead qastlng^ ^cfi style 
(and each eotilbiioatieBi #sl^/ su»*|ts^^ le^ibelasepa- 
rat« font. On the Apple H, slyling fs ^(jfedl^ done by cledronk 
manipulation of a plain fonL 

Font "size" is traditionally expressed in a unit of measure called the 
■point . There are 72 points to the inch. A font's size is usually consid- 
ered to be the distance from the lowest descender to the highest 
ascender. In print shops, the size doesn't include any of the while 
space between lines. This white space is called "leading" (rhymes with 
"red , not "reed'). Thus, "10 on 12" describes a 10-point font on a 12- 
point line~2 points of leading are Inserted below each line of type, 
nowadays, the size of a font, like its style, can be manipulated elec- 
bx>nically, however, the results are often unsatisfactory, pEfftiaitEO^ 
when a small font is used to make a larger one. 

Some typefaces or font ^mili^ are designed primarily to be. easy 
to read. Other font families are designed primarily to attract attention. 
When designing documents, please do the universe a favor and save 
the attention-grabbing fonts for grabbing attention. If you set an entire 
block of text in an attention-grabbing font, you lower both its readabil- 
ity and the probability that anyone will read it. 

Another easy document-design rule pertaining to typefaces Is to 
Ihnit eactt of your documents to just a couple of font families. Most 



printed material uses a serif typeface for text and a sans serif typeface 
for hesidlines, or perhaps the reverse. Well-ddesigned documents cre- 
ate emphasis and flow by varying the size and stjle of the fonts, not 
by changing font families. 

while A2'Central isnt about to win any awards for graphic design 
(too many large blocks of small type) we do stick to the same three 
font families for everything we do— from the newsletter itself to pro- 
motional materials to advertising to disk labels. The large "A2-Central^ 
at the top of our front page and the text you are reading now, as well 
as our italicized answers to readers letters, are aU various sizes and 
styles of a serif typeface called Benguiat. Our headline and the small 
type used in^pes and in tfet gppyr(g|itii\^Branly tiack 
page are ail various sk^ w&i ^es oF a sans seiif typeface called 
Helvetica. 

We also use a third typ^ace. Courier, when we want to show some- 
thing as it would appear on your computer screen. Unlike most font 
families used In printing. Courier is a non-proportional, or mono- 
spaced, font. All its characters are exactly the same width. This means 
that the letters in a block of text set in Courier will line up in columns, 
just as they used to do on your typewrite and sliU do on your fiO-eol- 
umn coniputer screai. 

■Wk a ^nj^c<to«Mment sh(«jld^ wwffle of 

families, deciding exactly which famffies will create the look and feel 
you want can be a big Job, There are over 500 families available right 
now for use with software such as AppleWorks OS and SuperFonts. 

Font use on personal computers. The Apple 11 is the first person- 
al computer alphabetically, chronologically, and in the use of fonts. 
Early font usage on the Apple II, however, was limited to screen dis- 
plays. Later, software was developed that popularized dot-matrix print- 
ing with fonts. Three early software packages that allowed the use of 
fonts on the saseai vrere Apple's DOS Toolkit Higher Text B Irom Sjn- 
ergistic Software, and Apple Mechanic from Beagle f^m> Apple 
Wecftan/cwas the first program to Offer faoiMittldnil fbhts (characters 
of various widths) on the Apple !i. 

Each of these three programs had its own special format for fonts. 
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This lack of standardization quickly became the standard. Publishers 
of later programs that allowed printing with fonts, such as Data Trans- 
forms with Frintrix and Fontrix and Springboard with Newsroom, each 
designed its own unique font format. Broderbund, tlie exemplar 
among publishers who make users' lives miserable througtl copy pro- 
tection and non-standardizaition, again led the pack by developing 
two unique teiaafe* 01^ ist frint Shop and anoSier fw Frtnt 
Shop OS. 

roitunatejy, wHi the advent of flie Apple ligs, Apple creEHasd^ 
dcKuiiieti^ i standard font format. The format is based on the for- 
rnat of Madintosh fonts, only it's better, not only all noit-Broderbund 
Ilgs programs, such as AppleWorks OS, but also lle/IIc/IIgs programs 
such as Beagle Bros Superfonts and TimeWoih's Publish !U, use the 
new format (or a slight variation). 

A font clearinghouse. Because of the movement iri the Apple IJ 
community to a single font format, and because of the extreme con- 
fusion in the Macintosh community about fonts, we recruited a sub- 
scriber and QEnie user with a lai^e cotleclidtt of and Interest In fonts, 
NarR T. Collins from WauKg^ Wsc;, to create an Mi4kitlrsg Font 
Ctex^^tmae on va&t tjMm is btying to % t$ I^'ItiS i&f 
er a large library of ppl: dotnatn 'Ugs fonts that are bug-free and 
compatible with each other. 

We've put a lot of Collins' work on this month's Al-Central disk, 
including his shareware font editor, czdled font Doctor. We've also 
included a nice selection of public domain fonts, samples of fonts, 
programs related to fonts, and two Appleltforks data base files that list 
the specifications of the fonts current^ in the QEnie cteadnghouse 
collection. 

While I'm mighty proud of the worlt CoUitB has dor»; for "us m 
QEnie, there are oth^soiss^ of public domain ligs fonts you shoiUfl 
be aware of; The c^tiK pioiiisl CBWe sovices, of course, lnclu*8f 
many font flies in iJtek libraries, as do most userg^ups. TechAliiance 
(formerly Apple Co-op, 290 SW 45rd St, RentOn, WA 98055) has sev 
eral public domain font disks available for $3.00 + .50 each. Beverly 
Cadieux, 5103 L,aKe Stream Dr., Kingwood, Texas 77359 has put 
together a set of six 3.5 disks with about 500 font files that she will 
send you for $30.00 + $5,50. 

In addition to public domain fonts, shareware and commercial 
fonts have been developed for the Macintosh aid some of these are 
in the process of beir^ converted to i^le !I Format The only cOM- 
BiiBrcial fOltfg origin^ developed fttdir ffie I^gs^ataiidaiid that Cm 
aware of woe published by Styiellifeire. Howevec sfrice Clafs pur- 
chased StyleWare that product has been In limbo. 

TimeWorlis also sells a font disk for Publish It! These fonts follow 
the lIgs standard except for one smalt detail— they have a file type of 
$r7 rather than the standard $C8. To use standard Ilgs fonts with 
Publish II! you have to change the filet>'pe to $F7. To use Publish lU 
fonts with software that follows the standard, you have to change the 
filetype to $C8. You can do this using disk zap software if you Itnow 
what you're doing. Or you can do it with a public domain p^am 
sent to US ^ Mara Qi^^^^ Calif. The program is liiattr 

lliaaiy on QSjfe bi a Hie cdled cnAnQE.rONTriLETYre.BQY md it's 
on tttis ttiowth's -CetHMdisk in a file called GHQ.FTIT.nLETYP. 

At one time StyleWare also advertised that it would publish a font 
editor for Ilgs-style fonts so that each of us could create new fonts or 
modify existing ones. However, that product didn't make it to market. 
Beagle Bros is working on a font editor, but it isn't expected to be 
ready until later in 1989, At this time, the only Ilgs font editor we're 
aware of is Collins' Portt Doctor, 

Aspects of fonts. Keither computer monitors nor dot-matrix print- 
ers are able to displafy fully-formed pharactsrs. What they do dispjay is 
very small dots, or '^f^^. fhe ^ence of a M'ffle isa iescnptibn 
of which pixels are foreground (or 'on") and which background (or 
"off") for each character In the fonL If pixels, moniljors, and sheets of 
paper were always perfectly squaie, life would be fair. 8ut they're not 
and it isn't. 

While traditional printing-press printing uses what we consider fully- 
formed characters, pixels aren t alien to the print shop. Photographs 
are reproduced by "screening' them, which converts eacti photograph 
into a matrix of pixels. The term "resolution' refers to tJie density of 
the jfel matrix. The smaller each pixel is, the more of ffliera a prtnto- 
can cram into a unit of space. And the mom of them that get packed 
in, the mote "inforitiaijtm' there is and the betc^lbolsing the graphic 



A typical printed photograph has between 120 and 150 multi-shade 
pixels per inch both horizontally and ;vertic ally. An ImageWriter, on the 
other hand; lias 72, 80; 96, 107, 120, 136, 144, or 160 black/white 
dots per inch horizontally and either 72 or 144 dots per inch vertical- 
ly,. Even though the ImageWriter, at 144 x 144, can match the resolu- 
tion of a- printed photograph, its lack of multtshad^ dots means it 
can't match the look of printwl output. 

While the Apple 11 was Tirst witli fonts, the HsdQl^ 9^ Hist 
eemputer to iisc, the ilgsstaHdaid fprt fomiat. if- ^ hdpy 
~|»iilBve me-^lf look at the Ftadntosh a t&n' minute to under- 
stand how we got where we are today. 

Tor years the .Macintosh was sold only with a built-in monitor and 
all Macintosh monitors were exactly the same size (a little small). 
Wheal a ffacintosh is properly adjusted, its active screen area is 18 
centimeters wide by 12 centimeters high— a ratio of 1.5. Meanwhile, 
the pixel resolution of the monitor is 512 wide by 342 high. Manipu- 
late these numbers mathematically for awhile and you'll find that the 
Macintosh screen has a r^olution of 72 liteM-p^-wch both v^tically 
and horizontally. Macintosh screen pix^ are exactfy one: printer's 
point liride by one printers point high. 

One of the design goals of the Naciiitosli was to create a com- 
puter that could display on its screen what it would print on its print- 
er—what you see is what you get, or WYSIWYG (wizz\'-wigi. The goal 
was met not only in terms of fidelity to the proportions of the maierial 
on the screen, but in terms of fidelity to its exact sixe. The Macintosh 
screen displays a 72 x 72 pixel-per-inch matrix and the ImageWriter 
duplicates that matrix exactly. 

(Well, sort- of, I own four "consistent-interface" Macintosh programs. 
MtKt of them have.a standard item under the THe* menu called Page 
Setup*. MacFalnt which prints at either 72 x 72 ("Print Draff) or 144 x 
144 ('Print Final') lacks the ^iindard Page Setup choice. AppleLink 
Industiial Edition prints using the ImageWriters text characters and 
although Page Setup appeare in its Tile menu, it's never selectable. 
Quark XPress, my desktop publishing program, and MacWrite both 
have a selectable Page Setup. Amony the items in the Page Setup dia- 
log box for the ImageWriter (Page Setup dialog box contents vary 
depending on what kind of printer you are using) is a goodie called 
Tall Adjusted". When Tall Adjusted is selected (the default in Quark 
XPtess), you get 72 x 72 (Quality=raster in the Print dialog box) or 
144, X 144 (Quality=Best In the Print dialog b^ square ImageHMta- 
pbC^ per inch. When Tall Aidjusted is not Sdected (the default in 
msWrite). you get 80 x 72 (Faster) or 160 x 144 (Best) slightly-tall 
pixels per inch. If you import a perfect circle from MacPaint into a 
document and print the document with Tall Adjusted off, you get an 
ellipse. 1 suspect MacWrite has a Tall-Adjusted-off default so that it 
naturally takes advantage of the ImageWriter's maximum resolution 
(160 x 144) but I'm not at all sure this is reason enough to contami- 
nate the Macs otherwise perfect wizzy-wig design (notice that when 
you flip Hie Page Setup to Tall Adjusted in MacWrile the rulers inch 
measurements are exact (if your active screen image is the specified 
18 cenQm^rs horizontally), while with Tali Actfusted off th^!re not). 
While we're on the subject, 'Besf quality ptinitng on the Hatinto^ 
gives you four times more resolution man Taster. When Best is 
selected, the Macintosh automatically looks around for a font twice as 
big as the one being printed. If it finds one, it uses it to increase the 
resolution of the printed output. This trick increases sharpness with- 
out changing the printed font size. Beagle Bros SuperPonls does the 
same thing and can match Macintosh output exactly on an Apple II (it 
even has a Tall Adjusted toggle), but you don't get to see what your 
printed page will look like while you re ecjiting it.) 

w;h€;ii we talk about printing fonts on p^^ or displaying fonts on 
the'l^acbibMh monttor; we mi iak Amii pbLt^jm-iadl When we 
move to talhlng.about App/e H monitoiE^ however, the per-lnch con- 
cept drifts into the rasters. That's because Apple II monitois come in 
a wide variety of sizes, yet they all display the same number of pixels 
horizontally and vertically. A 9-inch" monitor has smaller, denser pix- 
els than a 19-inch" monitor, but they both have exactly the same 
number of pixels in total. The number of pixels per-inch depends on 
the size of the monitor and becomes fairly meaningless. The variety 
of monitor sizes also makes it very difficult to have any kind of fidelity 
between the size of an image on the screen and the size of that image 
when it Is printed. To accomplish that Itind of fidelity you'd have to 
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inal«; sure that eveiyone had the same size screen (3$ ^ple did with 
the Macintosh). 

Furthermore, the ratio between the height and width of the screen 
image depends on the position of those small adjustment knobs hid- 
den on the back or inside most monitors. The standard aspect-ratio 
for Apple II monitois (and for television screens) is 4 units wide 3 
liBtts hlp, a ratio of 1.335 (not the 3 x 2, 1.5 ratio of the watlitash). 
iow^er, turning the adjusting knobs, most monitors can be set 
afiKJsS a relatively wide aspect-ratio range. I suspect very few of you 
have monitors that have beta adjusted so that tile aspect ratio of the 
active screen area is exactly 1.333. This lack of standard adjustment 
makes it virtually impossibJe to have any kind of fidelity between the 
vertical-horizon tai proportions of an image on the screen and the pro- 
portions of the image when it's printed. Every day, Apple II users draw 
perfect circles on their monitors and .then print eggs. Now you know 
why, 

Tbe problems created by the variety of monitor sizes and aspect 
ratios in the Apple II kingdom, however, pale compared to the prob- 
lems created by the fact that the i^ple H has mote bwizontal ressolu- 
tion than the Macintosh, but far less vertical resolution. The two 
graphics modes usually used when llgs-standard fonts are displayed 
on the Apple II screen are doubie-high-resolution, which has 560 pix- 
els across and 192 up and down, and 640-mode super-high-resoiu- 
lion, which has 640 pixels across and 200 vertically, l^otice that both 
double-high-res and 640-mode super-high-res have more horizontal 
resolution than the Macintosh (560 and 640 compared to 512). The 
limitation of Apple II graphics is the vertical resolution— just a little 
more than half that of the Macintosh (192 and 200 compared to 342), 

(The big limitation of Macintosh ^phics, on the oQier hand, bis 
been the lack of colm; A monitor's ability to do color, its vertical reso- 
lution, and its cost are all related to one another. In the Apple II we 
have a computer that can do color work on relatively inexpensive 
monitors, but with limited vertical resolution. The ori^nal Macintosh 
could squeeze a lot of vertical resolution onto a relatively inexpensive 
monitor, but it couldn t do color Apple added color capability to ILs 
Macintosh ll without giving up any vertical resolution, but for the price 
of that machine's color moiiitor and video card you can get Apple's 
limited-resolution Qgs color monitor and hav^S th^ itself thrown In 
forftee.) 

Ah, but \Aat does an this screen-resolution mumbo-jumbo have to 
do with fonts? The simple huth is that almost al! of the Ilgs fonts 
available today were originally designed using the square pixels of the 
Macintosh. By fiddling with the vertical- and horizontal-size knobs on 
the back of your Apple it's monitor (Apple's own monitors don't have 
horizontal-size knobs, but some others dol, you can also get square 
pbcels on an Apple II. However, square pixels are only possible in 
^ndard-higti-res (aim for an aspect ratio of 1 ,46).- In the more com- 
pionly-used douhie-h^-res and ew-stifser-high-fes raodesr pixels are 
t# a^!d Meie^'-m^, a Jttle more than twice m W0 e& ij^e-^QQ 
wattll law iniich yic^ 

Wifea fonts designed for the square pixels of tfie Macinfiish are dis- 
played using the tall, sidnny pixels on an Apple I!, the once weli-iiro- 
porHoned characters become tall and skinny, too. (Characters that 
Q^nally looked tall and skinny on the Macintosh nearly disappear on 
the Ilgs.) With any given font you can actually get a few more charac- 
ters across the screen on a Apple II than on a Macinlosh because of 
the additional horizontal resolution. However, you can only get about 
half as many lines on the screen. And those half-as-many lines get 
stretched vertically so that they touch both the top and bottom of the 
active screen area. That's wh;^ we have those taU, sidnny characters 
and pixels. 

And it all boOs down to this: you are sitting in a warm computer 
room. You have a document on the screen in front of you. The docu- 
ment uses a font originally designed for the Macintosh. You see tall, 
skinny characters. You want to print this document. But do you want 
your printed output to duplicate exactly what you see on your screen 
(like the Macintosh) or do you want your printed output to have well- 
proportioned characters (like the Macintosh)? What a dilemma. 
■ if you own I he standard ligs-issue AppleColor RGB Monitor and 
want your printed output to look exactly like what you see on your 
screen (a typical wish when using drawing programs, for example), 
start by turning the IsnolB on the bacK of your monitor until your 
asiieci ratio is about 1.44. Aco^'dins to ttie manual Oiat com^ vM 



that monitor, the active display area is adjusted at the factory to 20 
centimeters wide by 15 centimeters high (the expected ratio of 1.33). 
My own monitor's unadjustable width is only about 19.5 centimeters, 
so I've set the height to 19.5/1.44 or about 13.5 centimeters. Perfec- 
titni would be an active display area 20.3 centimeters wide t>y 14,1 
centimeters tall. Mathematically this works out to 80 pixels per inch 
horizontally and 36 pixels per inch vertically-exactly the resolution 
the Ilgs ises when printing on the Im^eWriL^r Thus< if you can adjust 
your monitor's act^e display area to Biese dimensions, what you get 
on paper can exactly match what you see on the screen, 

Howevei; to turn "can" Into 'docs" you have to understand three 
options you get in the Ilgs Page Setup and Print dialog boxes. Like 
righteous Macintosh software, desktop software on the Ilgs includes 
Page Setup and PHnt choices in the Rle mena The three critical 
options are: 

^rfenfafion. Page Setup gives you an Orientation choice of Portrait 
or Landscape. Portrait is what we'd normally call 'normal"; Landscape 
is what we'd normaUy call "sideways*. To .get exactly 80 x 36 pixels 
per inch on an tm^geWritear you need to seiect Portrait. Because of the 
limitations of the ImageWriter when you turn it on its side, iandscs^ 
printing Is done at 72 x 40 pixels per Inch, which creates slightly 
shorter, fatter characters. 

Aspect ratio: Also hidden away in the Page Setup dialog box is an 
essential Item called "Vertical Sizing". To create an exact duplicate of 
what you see on your screen on your printer, you must set Vertical 
Siang to normal. But if you are printing clever documents using 
fon^^ probably don't really want to print those tall, skinny charac- 
tasfoksie cmyoiff screot do you Bobo? To print text with fonts in 
JS^^^Mtect (WttclBiSti"* I® X. 72) pmporiiem, j^ir miisi mtV^ 
cal Sizing bo coadeased. Like the Macintosh's Tall Adjusted toggle. 
Vertical Sizing flips between exactly what you see on your screen (nor- 
mal) and better-looking text (condensed). There is no Tall Adjusted 
toggle on the Ilgs, just as there is no Vertical Sizing toggle on the Mac- 
intosh. 

Resolution, rinally, the ligs Print dialog box lets you select between 
'Better Text"" or ""Better Color'. It you select "Better Text"", the Ilgs wilt 
look around for a double-sized font and print 1 60 x 72 pixels per inch 
(normal) or 160 x 144 (condensed)— the equivalent of the Best Quali- 
^ selection on the Macintosh. (If the selected font isn't exactly double 
Bie height and width of the original, wave good-bye to wizzy-wig.) 

The following table summarizes all this and abtt more: 

Ilge printing lesolutions id pixals pu incb 
Screen in MO-node 



pntnit oiientatiieu 
bettei colci: better text 
iMiul 60 %ii 160 X 72 
tKiSd^^ to r 72 160 X Ul 

ScEHB Sit jZO-iode 

poitiait oiientation 
h^tet eploi bettai text 
DDiial 4% It 1$ 80 X '72 
condeiued tt x 72 80 S 144 



landse^ oiiantiittttb 

better color bettec test 
72 i 40 144 X as 
H x 80 U4 z 160 

Imdacape orientation 
3Sx 80 72*10 



I*lany sutiscribers have mentioned how slowly QS/03 programs 
prinL It appears to me tliat the reason is ttiat the OS/OS ImageWrlter 
i[«Mtm drf«er stm/^ mak^ thi Im^ciwi^r pitot at ibs n^miira Wt- 
Izonfai resolution of 160 dots per inch. If the size of the pixel to be 
prihted is larger than that, QS/OS will print several 160 dpi dots per 
pixel. Tor example, you can see in the above table that 640-mode 
portrait orientation in Better Color has a pixel resolution of 40 x 36. 
However, QS/OS actually has the ImageWriter print 8 dots (160 x 72) 
of various cyan, magenta, and yellow combinations to create that 
pixel. While "Better Text" on the Ilgs is equivalent to "Best Quality on 
the Macintosh, "Better Color" is not equivalent to the Mac's "faster 
Quality ". Once again, we find ourselves sacrificing something in ooni- 
parison to the Macintosh (this Itoe it's ^eed) in order to pin. cotot 

The Ilgs Friat MMiiag^ usee^ mullWot p^cefe with ^efe iCtte even 
if you dont have a color ribbon. If you do have a color ribbon, be 
sure to chedt the Color square in the lower-left corner of the Print dia- 
log box. If you print In Better Color but don't have Color selected, the 
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Print Manager tries to do gray-scaling with black dots rather than full- 
color magenta-cyan-yellow mixes. 

Font anatomy. Mow that you understand dil the various ways that 
a font can be printed, let's look at an actual font file. 

A ligs font file has four major parts. The first is the header, which 
contains all kinds of interesting information about the font, The sec- 
ond Is the strike, which contains the pixel images of the characters in 
the font. The third is the location table, whicli has an entry for each 
character in the font. The entry points to the character's pixel position 
in the strike. The fourth is the offset/width table, which tells how each 
character is to be placed relative to the current "character origin' or 
pen position" and how wide each character is. First we'll look at the 
strike and at the LaWes, then well come back and invaslijiate the 
header. 

The font strike. Two of the tlefails we'll find in the header arc a 
pointer to the start of the font strike and the strike's row width. The 
strike Is Just a very long sequence of bits in bytes, but conceptually 
the first bunch of bte in the strike represents the top row of pixels for 



Figure 16-29 

Part of a font strike 

all the characters, the second bunch the second row, and so on. The 
number of bits in a bunch for any particular font is the row. width. The 
characters in the strike are all pushed together with no spaces 
between them, so once you get the rows lined up, the strike looks 
like Figure 16-29, which is unabashedly stolen from the QuitkDKw II 
chapter of Apple's Apple lIgs Toolbox Reference, Volume 2. 

Each row of the strike is padded on the right end with enough extra 
bits to make the row width end on a "word" boundary (a "word is two 
hiyies}. Tiot every possible ASCII code has to have an image in the 
strike. The header includes the ASCII code of the first (rtrstChai) and 
last (lastChai) characters in the strike; characters outside this range 
are defined as missing'. (Character codes can range from through 
255, however the ASCII standard only defines the codes from thor- 
ough 127 and Apple has no recommendation other than to look at 
existing fonts for 128-255.) Characters within the rirstChar-iastChar 
range can also be 'missing," as we ll see in a moment. Immediately 
after the pixel image of lastChai' in the font strike (at lastChai' + I 'l is 
at! extra character "that is used in the place of all missing characters. 
Apple calls this character the 'mi:>sing symbol' and has made it a 
required element in Lhe font strike teverr^if there aren't any missing 
characters). Usually its ellhcr an empty box or an inverae'questitm 
mark, but sometimes a desiper's copyright is crammed in here. 

The location table. The location table is an array of liytes with a 
two-byte (one-word) entiy for each character code from firstChar to 
lastChar + 2. The entry holds the distance, in pixels, from the begin- 
ning of each row of the strike to the lefi; edge of the characters 
image. 

To find the width of a character s image, subtract the location-table 
entry for the character in question from the location-table entry for 
the following character. The difference is called the "image width". If 
the character has no pixels at all, such as the space character or a 
c:ontr()l code, the image width can be zero (but it can't be negative!. 
For this scheme to work, the location table has to have an entry for 
lastChar +2. This entry must point to the pixel just to the right of the 
"missing symbol', which is the same thing as holding the total length 
of the font strike in pixels (ignoring any word-boundary padding). 

Hie offiset/vvidth table. Like the location table, the offset/width 
table is an array of bytes with a two-byte entry for each character code 
from firstChar to lastChar + 2. If the two bytes for a character hold 
$FFFF, that character is missing from the font. Otherwise the first byte 
of each, entw holds the "character width/ in pixels; the second byte 
holds the offset Both the wi^ and offs et cpa range from to 254 
pixels (not 255, because of the need for $rrrr). 



The width is the distance, in pixels, that the "character origin 
should be moved (to the right only) after the character is drawn. 
Some characters, such as SPACE, will have a positive character-width 
(the character origin moves to the right when the ehairacter is ^ped) 
but a zero image-width (no pixels in the character image). Other char- 
acters, such as accent marks, may have a positive image-width (a 
pixel image) but a zero character-width (the accent mark is drawn but 
the origin isn t moved so that the next character typed will appear 
under the accent). Other characters, such as control characters, will 
have both image- and character-widths set to zero. 

The offsef tells QuickDraw how to position the character with 
respect to the character origin. Characters can start either to the right 
or to the left of ttie <ito'acler origin. Since the offset is always a one- 
byte posti'ife number, however, we need an imaginaiy point some- 
where to the left of the character origin to start the offset from, "rtiis-is 
provided in the header by an. snhy called liernMax, which is the maxi- 
mum distance, in pixels, from the left-most edge of the left-most char- 
acter in the font to the character origin. If hernMax is negative, that 
left-most edge lies to the left of the character origin; if zero, on the 
character origin; if positive (unlikely), to the right of the character ori- 
gin. To figure out where to position a character image, QuickDraw 
adds the characters offset to lierntlax. If the resulting number is neg- 
ative, the left edge of the character lies that many j)ixels to the left of 
the origin; if zero on the origin; if positive that many pixels to the right 
of the oripii 

Figures 16-26 and 16-27 .show a couple of sample characters from 
an imaginary font, riotice that all the lines and points that things are 
measured from lie between pixels. The image width has to do with 
the number of pixels in the character, 5 for the "y", 7 for the "F; the 
character width has to do with how far the character origin is moved, 
7 for both the "y" and the f. If, in this imaginary font, ker^Mm^>im■'2, 
the offset of the "y " would be 2 and of the "f , 1 . 

The header. The header of a llgs font consists of three distinct 
parts. The first pait holds the name of the font. The second part is the 
tigs header. The third part is the ^ladntosti timief. 

The very first byte of a font file tells how many characters are in the 
font name. The following bytes spell out that name. The Hp header 
begins immediately after that. The first two bytes of the llcjs header 
tell how far it is from there to the Macintosh header 

The l^acintosh part of the header as well as the strike, location 
table, and offset/width table, are exactly like those in a Macintosh 
font except for one detail; the high- and loworder: bytet of bso-byte 
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Image widlti 

F[gura16-ST 

Character kerning left 



integers are reversed. This doesn't apply to the font strike, but the two 
bytes in eveiy other word in the Macintosh font need to be flip- 
flopped. The origin of this requirement isn't perversity, but the for- 
ward-thinking architecture of the Apple ll's microprocessor 

The lirst two bytes of the Macintosh section of the font are the Mac- 
intosh 'font type," which is ignored in the Apple II kingdom. The next 
two bytes are the ASCII code of the first defined character, firstChar. 
The next two are the ASCII code of lastChar. The next two are 
widMax, the Gharacter width (in terms of orif'ri movemeiit). of; the 
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widest characler in the fonL. The next two are kemMax. The next two 
are the "negative of descent', which ['II talk about more In a moment. 

ff you took all the characters in a font and typed them one on top 
of another with all their character origins in the same place, you'd 
have a black mess. The smaDest rectangte cemipletely encloang this 
niesis is caPed the font rectm^, according lo Apple's toolbox mani^ 
al. The next two bytes give the width of tftefont rectanale, in pixels. 
The next two give the height of the font rectangle. 

The next two bytes give the distance, in words, from this field in 
the header to the beginning of the offset/width table. To get the dis- 
tance from here to the beginning of the location table, you must sub- 
tract 2 ' {lasLChar- firstChar-v 3) from the offset/width table distance. 

The next two bytes hold the fonts ascent, the number of pixels 
from the font's base line to the top of the font rectangle. The next two 
by(es hold, the font's descent, the nyniber of pixels ftom the font's 
t)^ Ufle to IM iMJttbtti of the; font r^atangle* Aftd y^, 'imtM: 
descent must alwa^ be equal to the height of the font rectangle. The 
next two bytes hold the recommended'leading (number of blank pixel 
rows between the lowest row of one line of characters and the highest 
row of the following line) for this font. Applications may either use or 
ignore this value. The "negative of descent , disregarded earlier 
seems to be disregardable. There's little relationship from font to font 
in the number stored here. Some have -descent some -asosnt and 
some some other number 

The next two bytes give the width of each row in the font strike, in 
words. The next byte is the start of the strike. The length of the strike 
is llie row-width multiplied by the heighl of the font rectangle. The 
location table follows the strOie, and the offset/wi^th table £ at the 
end of the font file. 

The Ilgs part of the header adds several pieces of information 
that were left out of the Macintosh header As mentioned earlier, after 
the embedded font name comes a two-byte offset, in words, from this 
field to the Macintosti part of the header, in the current version of the 
ligs font format (version 1.1), this field holds a 6. Apple may expand 
the ilg^ font header in the future to add additional Information. Soft- 
that uses this field to find the Macintosh part of the header, how- 
ever will be tc^liy compatible 'vA&i aiQ^ future versions of the lIgs font 
fontat 

The next two bytes of the Hgs header hold the font's faiii^ BBtn- 
ber. All fonts in the same family (i.e., all Geneva fonts or all flelvetfca 
fonts) should have the same number here. On the Macintosh, one 
byte of the "font type' is used for the family number and the other is 
used for font style (plain, bold, italic, etc.). This means only 256 fami- 
ly IDs are available on the Macintosh, but there have been far more 
font families than that for years already. Overlapping font IDs are a 
real problem in the Macintosh world. Here in the Apple U Kingdom, on 
the other hand, we have 65,536 available IDs. Iti Important that 'aU 
Qie fonts you use have matching IDs if they are in the same family 
and unique IDs if they are In different families. If they dont, the print 
manager can get mixed up and use the wrong font. 

One of the major reasons we started the Al-Central Font Gear- 
uigfaouse on QEnie was to keep our kingdom's font IDs organized, 
Apple Developer Technical Support doesn t assign IDs to individual 
fonts. Instead, it assigns ranges of numbers to companies or groups 
who distribute fonts. The groups, in turn, can assign numbers within 
their range to individual font families as they choose. Table 1 is a list 
of ID assignments as of mid^anuary 1989. The Al'tkiattal Font 
{aemitt^ouse. for example, has beto assigned 2,048 font-fami^ ID 
nurohers, between iS>7C00 and $83FF. 

WWle mosi: of fte assigned ranges have gone to commerctal com- 
panies, wc intend to reassign the numbers in our range to fonts 
designed by individuals. You can get your own font ID number from 
us simply by designing a new font family and allowing us to put it In 
our library. We accept either public domain or shareware fonts. 

One interesting bit of information about a font family is whether it 
is designed lo be displayed at the Macintosh square pixel 1: 1 ratio or 
at the lIgs tall-skinny pixel 1 1;5 ratio. While condensed prindng solves 
the tall-skinny character problem when you're printing l;l fonts, pro- 
grams that are screen-oriented rather than paper-oriented il<ee^ sOiirie 
fonts that are desigi^ to looK f^ and happy on the screen. We're try- 
ing to give rm Vii fenfs ftoily nuittbet^ i*elow $8000 (32767) and 
new 11;5 fonts family numbers of $8000 and above. Of existing 
fonts, most of Fut^ Iti's fonts and a few of Styleware s are 1 1;5. 



lable I: Ifipla Ugt Tont Xuito l«aigaititti, .^maiy 198$ 
deC&l hex 

- 1:1 Satio (Hacintoah foiut fonts) - 

S- 127 Tt l0i^iVtMtiSt m.t 

Ufi- 25i llh If ^1^1 Itacintas}! fonts 

255' EV- is also used by Stylev^ (Claiis) 

25S- 991 100- 3DF -leserved for future assigranent- 

992- 1055 3E0- «2fl -assigned to Stylewre (Claris) 

1056- S191 421-lffT -reserved for future aasigmiijt- 

S192- 6447 2000-20!? -««ii^nad to unknoim vesdoi 

WA-llM 210D-i^ -^ensd for I^iik nsigmKtt- 

273{li-2819 SHK^IDn' U BnlWHi vendor 

26ll0'-3l74i feW'-TBH' -Boervad for future assigment- 

31744-32255 7C00-7DFF GEnie U -Central-flew Ilgs Familiea-lrl Ratio 

32256-32767 7E00-7rFF GEnie A2'-Central-Hacuttoali Conversions 

- U:5 Batio {iVi SBR fonat fonts) - 

327«9-33791 8000-B3iT GEnie M-Centtal^e* Ilgs raailies-ll:S BttiO; 
33792-65279 StOO-rEET -resened for future aaaigimeat- 

Urn ffliM twio^fiyte werd fa W Ilsg $ej:Hott of i*® font header 
denotes (he font's style. 'The algortthnls used to eJectroitically change 
plain fonts into bold, italic, and so on don t work well with some 
fonts. The style byte allows the Ilgs to have prestyled fonts, Tonts that 
are prestyled are not styled further— for example, if you have a 
prestyled italic font and italic checked in your Style menu, the italic 
font isnt italicized a second time electronically. It could still have 
bold or other styles added, however: The meaning of the bits is shown 
in the follonrfng table: 

Meaning of bits in the font Style bjte: 

7 6 5 4 3 2 1 Q 

p 0' I II I Beld (F^iiinll Ms 9) 

xeumd I i I lUlie 

I I Wimn 

3hadov 

Only the low-order byte of the style word has any meaning. A T bit 
means tht Style has been appiie4 A byte value of zero vamm plain 
style. Tihe bfe arfe cufiiutaiivc, for example, iSOlljWga® boii«IfiHl- 
ow. On the dgs, underline requires a descent Of ali^st three p^els. 
That's why the Ilgs system font, Shaston 8, wont underline. 

The fourth two-byte word in the Ilgs section of the header gives the 
point size. On the Macintosh, point size is given as part of the file 
name. Since Macintosh screen pixels are, in fact, exactly one printer's 
point high, one would expect Macintosh fonts to be given "sizes" 
exactly equal to their font height in pbtels. But when you examine the 
headers of a number of fonts, you find that this is the excepdoti 
ratho" than the rule. In some ^c^i Jt app^ ti|l toe fori^^ 
set equal to the asceiA, which, whfle non^andard, does have at least 
some meaning, 

fn the majority of fonts, howevec there Is little relationship 
between 'point size ' and the actual pixel height of the font. For exam- 
ple, our library's coHection of fonts claiming to be 9 point actually 
have pixel heights ranging from 5 to 14, with stops at all pixel heights 
in between. Fonts claiming to be 24 point have actual pixel heights 
ranging from 13 to 40 and beyond. While there is some point-size 
meaning within families (a 24 point Shmoe is almod always about 
twice as big as a 12 point Shmoe)r txtv/een families there is almost 

Even within families, fonts that are billed as exactly twice the size 
of smaller fonts are often a few pixels off. If you select a high-quality 
printing mode that looks around for a double-point-size font, your 
entire document can be reformatted when the double-size font Isn't 
reaily double size. Because of the mish mash of point sizes we've 
inherited from the Macintosh, what you see may not be what you get 
at all. The lack of relationship between staled point sizes and the 
actual pixel height of fonts is detrimental to the mental health of our 
community. 

The fifth two-byte word in the ilgs section of the header gives the 
version number: of the font form^ All fonts that have the S-vrard lt|ss 
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header discussed here should have $010] (vl.l) stored in this word. 

The sixth and last two-byte word in Uie ligs section of the header 
gives the "font bounds rectangle extent". This is the farthest possible 
horizontal distance (right or ieft) from the character origin to any pixel 
that can be altered by drawing in any character in the font. If this 
value is smaller than it should be, QuickDraw ll can overwrite memo- 
ly locations that don't belong to it and create all hinds of havoc. This 
value must always fee equ^ to or greater than twth kemMax arid 
WB^lm i^ \soi!§e^ 0sxxiis vW^ U terms pf origlti movan^f).. ! 
any character in a ftjnt kerns to the right of the BKSt distant new 
character origin, this value will be larger than vndM^ 

In addition to the problems with point size and extent we've just 
discussed, there are a number of other bugs lurking in font files. For 
example, some fonts have entirely blank rows of pixels at the top or 
bottom of the font. This "forced leading" is against the rules. Others 
have impossibly large KemMax and w'dWax values. 

One of the primary toots I've used to learn all this is the Apple- 
Works data base file Mark Collins constructed that contains all the 
header Information from the fonts in our clearinghouse. First he 
wrote a program fihat dug the values out of the headers and put them 
ih a t«^<(t file, tKM he convated that fUeMo ^^P^ew^^ database 
file. This ffie is afcaBable on Oife month's disk ancl fei our library on 
QEhie. You can use tt to find out, for example, the true pixel height of 
a font. You can use it to find out how many font sizes are available In 
a family and whether the larger fonts are really exacHy double the 
size of smaller fonts. 

That's all I know about fonts so far. 1 expect to learn more as the 
months go by and our font clearinghouse grows. Meanwhile, if youte 
looking for exactly the right font to catch your personadity on paper, 
you Know where to look. 



Miscellanea 

Computer Systems Nevis, "The fiewsweekly for the Computer and 
Systems Integration Business", lead off its year-end issue with a list of 
things that didn't change at all in 1988. At the top of the list was: 

WE APflM Bt Ho mathst how many new Apple Ills, tim, m<l 
Macintoshes the company inttoduces, no matter how many dmes 
experts predict its demise, Apple's classic Apple II continues to 
flourish. It's worse than crabgrassi 

ftora Uk WaB Street Joanna "Budn^ Bulletin', December 
15, 1988: 

COMPUTER SALES slay strong despite a predicted slowdown, 
retaSets say. The big buyers: small and medium businesses, as 
well as people who wantcmputers ftff ibehme..,. 

And finMn J^iple's 1988 Annual Report: 

Our Appte // ixoduct family contJnues to be the most popular 
choice in the primary and middle schools, with an installed base 
over two mUilon stix)ng....Thougfi we thinii of Apple ll computers 
jnlmm^ WtM^m io schools, tve fotmd 'm IMS tfm. m^ fmt- 
lies and small businesses are also buying the Apple lIgs, because 
of /to all-around strengths as a personal computer. Not only can the 
y/gs run more educational software than any other personal com- 
puter, it can also run general productivity software— everything 
from word fmce^i^ and time fmance to mall'buslne^ 
accounting. 

Apple'§ Decendia' Deider Senict; Notice reminded dealers that 




Subscriber Tom Weishaar of OverisBld 
Ikmsas called in a correction to my sIMement 
in the January issue, last pars^aph on page 
4.94, that AppleWorks 2.1 will 'use as much 
memory as you have' on standard-slot memory 
cards. In fact, Weishaar said at the end of a 
long day of troubleshooting that followed a sys- 
tem reconfiguration, AppleWorks 2.1 immedi- 
ately crashes if you /lai/e a standard-syot card 
with more than two-megabytes on it— even If 
there 's less than 2 megabytes of free space. As 
soon as AppleWorks sees all that memory it 
hgigS- wi&t its tan^iii &tttc^^ ot^ 

GS/OS parallel driver 

I'd given up hope of ever being able to print 
anything from a SYS 16 program on ray parallel 
Epson FX-a5 connected to a 5L0TBUSTER II 
card til my Mgs. Even the new paralM d^€!F 
that comes with QSi/05 hit^the dust, 

It turns out that th6 dflkr dgei p DO %te 
chedi of the parallel card. Kand|r CMitfaw at 
RC System, St^^ompany that tn^liie^i Qie iSlot^ 
Buster, solved the prablm BmA WMiSSi. 

c:ARD,A$2cgQ.TSfli «Bid che^ iaSM, tW 
original value is $T4. Change it to $31 for the 



SlotBuster 11. Since the SlotBuster emulates the 
Super Serial card, this may work for other Super 
Serial cand looteajilces too. 

Tuckerinan Moss 
Oiteda, Califs 

When 1 got my copy of CiS/OS I was very 
excited about the parallel printer driver. I 
thought my two-year wait was over and 1 could 
finally use my Apple Dot .Matrix Printer and 
Apple Parallel Card with these, great new llgs 
programs, tlowever, all 1 got was a message say- 
ing that the driver didn't recognize Apples own 
parallel card, I paid over $1,300 Canadian in 
1983 for this printer and card and believe there 
must be an alternative other than selling it off 
for $200 and buyiag an ImageWn ter. 

Lee Luker 
Brandon; Man. 

/ don't knom fofsure, but I suspect Apple's 
driver can be made to work with any parallel 
card that follows the Advanced Firmware Proto- 
col (also known as Pascal 1. 1"; see 'Control- 
l(nterface) Sitandards},' October 1987. page 
3.65 and 'Using the Advanced Interface,' Jan- 
uary 1988, page 3.921 by patOung the ID byte 
routine. 

Apple's own parallel card doesn't follow this 
protocol, however, if I was positive thai the 
Apple Dot Matrix printer could emulate all the 
necessary Image Writer funcUons (I think it can) 
I'd recommend changing parallel cards and 
keeping your DMP. Remember however, that it 
prints more slowly than an ImageWrlter and 
people are already g^hast at how long it takes 
to fiM m the ImageW^er using f/ie 00/03 
drivers. 

Some stuff about Siders 

1 just had to replace the power supply in my 
10 meg Sider 1. 1 found the PS..^T£C from JDR 
Micro Devices was a perfect fit filectrically and 
physically and it (»ily cost 125 as compared to 



SI50 fipom Rist Class Ptetlph€a(als. 

Craig Peterson 

Ihrn^m M^ Mms, SMertii^tehoob 
DOS 3.5 and Biert loads and runs PhoiJOS 16, 

now 1 want to use QS/OS. What options do 1 
have other than buying a new hard drive? 

Rich Katz 
Los Angeles, Calif. 

You can get an alfProDOS ROM for your 
Slder Controller can* for $59.95 plus shipping 
from Advanced TecWcaf Services, P.O. Box 
92DUS. rtoitfljss, QiJ 30092 404441-3322 
(QEnie amii adtfriess- is STE\/Z.PAfSii. KwV 
have to refonmA tiie Slder after insts^ig the 
ROM. YoWII get One teJje ProDOS volume Chat 
GS/OS Is comfortable wSh. 

Some stuff about SCSI 

The Apple SCSI card seems to be incompati- 
ble with hard drives that use the Adaptec SCSI 
controller. The card has no problem talking to 
the drive. 1 can read and write blocKs to any 
partition. But if you asK the card for the status 
of the partitions, even numbered partitions are 
ok while odd numbered partitions return status 
byte $00. I also have a SCSI card made by 
C.M.S., It has no problem talking to the drive, 
but my drive is larger than 64 meg, which is the 
limit of the C.M.S. card, so I am interested in 
using the Apj^e card to get the full capactty of 
the drive. 

Jock Cooper 
Gallatin, Tenn. 

After reading "An introduction to SCSI" in 
your December issue (p^e 4.85), I was still 
confused as to whether the Apple SCSI card 
would work property with my drive. I have a 
C.M.S, 5D20/,'^S (stackable). So I decided to 
get one and tiy it. I'iti pleased to say that it 
works flawlessly. The QS/OS thermometer 
w(»riss correctly. The Qet bifo button in 
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part 341-0437, Rev A is the current ROM chip for the Apple II SCSI 
card, that it's required for QS/OS, and that customers should get free 
upgrades. Apples Profile interface card also needs a new ROM to run 
QS/OS. This one is part 341-0299, Rev B, and is also part of a free 
upgrade program. Apple has also provided dealers with a new system 
diagnostic disk for the tople ILgs (v3,l) that can identify RAM chips 
that aren't "CAS befcp BSS," as required by that computer. Apple's 
previous diagnostic piograms didn't test for this and failed to Identify 
Uiis not infirequentMuse of ghostly problems. 

Ttmeworks has released FuMisb It 2, a more advanced version 
of its original desktop publishing program for the Apple He, lie, and 
ligs, The advanced version allows larger documents by including sup- 
port for extended memory cards, can print on ail PostScript printers, 
can use Print ShofKompatible graphics, and has several additional 
features not found in the original program. The original version is still 
being sold for $99,95, however. The new version is $129.95. 
Upgrades for registered users of the original Publish It! are available 
for $30 fnjra Tlmcwoii^ 444 Lalte Cook Roa4 DeerMd, IL 60015^ 
312-948-9200. 

QS/OS tips; you can't boot OiSj^OS by aeeoittrt^ tiNe WOiXJS^ ffle 
on a QS/OS system disk. It has to be a power-oa or three-finger salute 
reboot If the Findefs constant cllcldrig on 5.25 and UnlDlsk 3.5 
drives bothers you (its looking to see if vou've switched dislts), open 
up your SYSTEM folder, then your DRIVER folder and click on the driy-,, 
er for the disk that's bothering you. Then press operi-apple-1 (Qet 
Info). In the lower-right corner of the information dialog box is an 
"inactivate" selection. An inactivate box' appears for anything in ydur 
DRIVERS, DESK.ACCS, or SYSTEH.SETUP subdirectories, but you have 
16 KbootQSi/OS to get your new selectl&n to take effect 



In the envelope with this month's newsletter you'll find our 
annual index rather than a product cataloci, so I'm going to squeeze in 
what s new at A2-Ceatral this month right here. 

Two new Apple ll-related b0Q!« have just been published, Brady 
Books has Pwgramming the Apple Ilgs in Assembly Language by 
David Eyes and Ron Lichty. Eyes and Lichty also wrote what many 
consider to be the Bible of the microprocessor in the llgs. /"rografn- 
mins the §581^. Their new book is $29,93; if you order from us our 
Item code Is S^OS. 

iVdd^n-Wesley is about tp please Using AppleWorks OS, by Douq 
Brown. Brown was a member of the AppleWorks QS documentation 
team. His books discussion of each module of AppleWorks OS 
includes a" description of basic features, shortcuts, and sample appli- 
cations. This book is 119.95; if you order from us our item code is 
AW-027. 

Cirtech has raised the prices of its memory cards that use 256K 
JAM chips, which continue lo be diflicult to fmd. We'll sell our current 
sku^ m aM stick the prices In last month's €atalc@ tflt 
Wi M expect to see some inice increases after that 

Kli^ t^kihg over Kansas CHy's Avila ddlege campus On the 
weekend of July 21-22-23 for an Al'Centr^ Developer Contts-' 
esce. For one slightly extravagant fee you'll get a conference teeming 
with Apple II hardware and software developers, all your meals, 
and—if you're at the head of the line— free dormitoQ' accommoda- 
tions. Apple ha.s already committed to send us some engineers, evan- 
gelists, and support types and to throw a paitf, so plan now on com- 
ing to KC this aimmen More details ne^ monili. 



Advanced Disk Wlitks returns 'SCSLt' instead 
of 'DEV.r as bdta& Ahdthe paitltldra buM is 
no longer dfiniH^. 

Biiti miM 
Madiesneyl^ III 

I ni wrihng to add to Decembers discussion 
of generic hard drives for the Apple II. I built my 
own SCSI dme. and have potinent infonitiaflon 
on my BBS. 

I ordered a Seagate ST277M 65 meg drive 
mechanism from Hard Drives (nternational 
(1208 E Broadway Rd, #110, Tempe, AZ 85282, 
602-784-1038, 800-254-DlSK) for $44S, a beau- 
tiful case with 30 watt power suppty, faa, and 
all cables fininn Tulln Coip (2393 Qume Drive, 
San Jose, CA 95131 -40&432-9025) for f 119 
and a CN.S. SCSI canl Jrom CDA Computa (1 
CDA Plaza, P.O. Box 553, Cajlfon, KJ 07850, 
201-852-$004, 800-526-5313) for $113. Hard 
Drives International also offiers smaller capacity 
SCSI Seagate drives for $319 (20 meg) and 
$419 (40 meg). 

The Sea^e ST277ri consumes approximate- 
ly 13 watts of power. The Tulln case can hold 
two drives and its 30 watt power supply is more 
than sufficient to power two drives. Although 
cheaper cases can be had, then usually don't 
come with all the necessary hardware, such as 
cables, which may be d'lfficult to find otherwise. 

The Seagate 5T277ri mechanism is what 
C.M,5. used in my C.M,S. SD60 A2S drive. I 
selected their card rather than Apple's because I 
was concerned with compatibili^ with rny exist- 
ing C. M.S. drive. 

Anyone wishing to enter the worid of SCSI 
hard drives would do well to build their own at 
considerable savings, Construction is quite sim- 
ple (if I can do it, anyone can). The drive mech- 
anism attaches to the bottom plate of the case 
with four screws. One of the two plugs from the 
power supply connects to the tiack of the drive 
mechanism, as does the cable from the DB-25 
connedors on the back of the case. A cable 



combig from the drive plugs into the poviasr<on 
light on the case. And the top of the case is 
reattached using three screws. ThaEs,all there Is 
to buUdii^ it. Total construction time was about 
10 minutes for the ftist one I built, Rye minutes 
for the sQ[:oiid...afld that Included a two minute 
coffee break. ' 

If anyone needs more help, they can contact 
me on my bulletin board. The Washington 
Towne Crier (201-689-3649, 300/1 200/24{K)) 
and I d be glad to assist 

Dr. Kenneth Buchholz 
Washington, KJ. 

Back In Decemba:, pags 4.88, pas- 
giapA in the eo/um/i, / smd that CM.S. 
SCSI cantfe dcmttmk with certain other cards 
In the computer. CJ^.S. has discovered that 
the source of the problem wan a batch o/ 
defective MsubishI dUpSi The b^id chip Is the 
biggest chip on tfte Gani-^,W.A will give you a 
free upgrade if you have a cliip from Wie defec- 
tive batch. 

If you add a generic SCSI drfve fo your sys- 
tem using an Apple SCSI card and you run 
QS/OS, remember to use the Installer to add 
the SCSI driver to your System Disk. Until you 
do that, QS/OS wont recognize the drive, 

Control Panel straightener 

My wife teaches tiiology at a school that uses 
many Apple lis. One problem they are having 
with the Ilgs is that they waste a lot of time trou- 
ble' shooting and correcting altered control 
panel settings. Is there a way to lock the control 
panel so that studenite cmt change the set- 
tings? 

Allan Seidel 
Olivetter, Mo. 

I'ou could play games with configuration 
programs that might slow the students down, 
but any student worth his or her own computer 
will qimMyfi^re out how to worfc emund it 



The eaaest sdutlai Is to boot the t!g^ wUb 
opHm/contad/reset 0d$ fs Uie sianttard 
three-fin^r s^tite^ but AoW (torn the cp//on 
key ir&iead of open-app/cj TUs brings up a 
meffu with four choices. "Choose the second 
one, 'Set system standards and GO hertz. ' This 
will reset the entire Ilgs control panel to nor- 
mal (checkmarked) settings. 

Rock around the clock 

If you use Apples System Disk 5.2. keep the 
ALARM-CLOCK PiDA out of your SYSTEM/ 
DESK.ACC5 folder With this riDA installed, your 
5YSI 6 software wil! hang when you try to print. 

If you use QS/OS, Keep the MEnU. CLOCK file 
out of your SYSTEM/SYSTEM.SETUP folder. This 
file, which inserts a clock into your menu tm, 
won't let you run your ProDOS 8 softw^ but 
wtll drop you into the monitCH' or hang your 
computer each time RoDOS 8 starts. 

lui^ Bruno 
libDie, Italy 

Ca^tte in, sound mjt 

This machine langu^ piiopam wiD allow II- 
Plus and lie owners to iise thSr Apples as tape 
pliapr^ (fsx i!E^^^ iffidiamn {c> rne). Ji^coiir 
nect the recorte to the cassette connectar on 
the computer, put in a nice cassette, press play, 
and run the program. Acljust the volume for 
best results. You will hear the tape through your 
Apple speaker, It works best with simple 
melodies. Here's the program: 

6000: M {0 CO LQA SC060 

e003: 30 IE BHI $£000 (or EPL— aa differeneg) 

6005: JLD 30 CO DA $C030 [any efvea nmnlier of 

E03S: All 30 CO LD& $C030 Uft JCtOSl) 

ions: 4c og «D m 

RcttlMiiBon 
Syracuse, M. 

What your program does is monitor ffic 
•state' of the cassette #0060— ft can be 
'on' or 'e0*}, ta em i^(m''siihs it toggles 
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the speaker output l$CO^), tkre's aix^ier 
program you should try: 

tm: AO IE m m CButa UtikcoMwd 
mi: it m dd^ % onttjii$ 

«003: DO ED SB tS002 dWB l 

«tat?|5 2r mm eapinittoUSI 

wan U H m $C0fi9 if no c^jo^, iwUit 

CDiiC: tSUt %» $tf Input chijiged. Ill 1 

SOtE: 85 2r Sn $2F itora tat USI caipar« 

niO: a 30 CO IDA $C03C JicUe spfaJier 

M13: « 00 63 JKF $6:00 Start over 

TMs code segment comes from an article 
Caffied 'Your Apple Can Talk', by Bob Sander- 
Cedertof, which was published in the Tiovem- 
ber 1982 Apple AssanMy Line. This code 
segmenl only toggles the speaker output when 
Qie state of the cassette input t^m^. ta the' 
ay. It should fmvfde a demer sound Qim 

You can use a miat^^otx m wefl m a ea^ 
sette p/ayer as your input device. Using flte lest 
of the program from Apple AssemMy i^D& 
jou can )econr and 'p^hadc' about lo sec- 
oadk imtb of sound samites. The quality is 
scc^dgr aad low4ldelHy ccmpared to what can 
be done with sound on the ligs, tntt its an 
interesting piace to beg^ a stu<ty of compsier- 
generated sounds. 

Option-key watchdog 

In your answer to January's "Foreign Accents, 
cont' you mention the possibility of a desk 
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MhI nghts mHwd. M fngims puUsfie! In itJ-Cwtnl an pililic 
dniem and my Is cqiri m OetnbuiHd wntnM du^ Ap0ta usff 

MQvi, inHifwniraKneQj 
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A^CobA-OM OlicD-Apple thnugh Ja«ii]A 19G9-lias been (nlh 
U»d maiMr sines Jmmi im. MirlMdt prfca Ih US iUar<; atnel 
ilel««iy hduded a na UdM diaqe): S29 Drl ynr SS4 hr 2 ysais: S78 lor 
3 yean. M Eiack Issin n cumty araUte fcr iiadi: botM Mex^ 
tons d our %l ttiw wluiw m il4 % eacfi. Wumes end with ttv January 
Issue; an iitet lor lha prar wtm s mduded witi iDe Febniary Issue. 

The lull led ol each lasue ol M^tatiiilii available on 3.5 disks, aiong 
arllh a setedkm ol Ihe best new public d«Tm) and llilMiitlr* Siss and D^^ 
grans, lDrt84 a year (newsleiier snd dMon&ilMlt^SI'^dUteaiBlj.D. 

/13-Ceiitiaf 

P.O. Box 11250 
Overland Park, Kansas 66207 U.S.A. 

U-Ccntnil ^ xio ir an .npnilecied Igrmai for yow convenisnn, >bv 
are enexjraged is rnaM back-if anMird co^ cr a94HB«l antaqed 
iBpiesiiifiioi»iMi(ii»ii(itiotiidwiB>.^awy*»WW 
liaMwlBn ID mtan.ThedMiJIiailgtll ISeaikpWliiletperaijriife. 
miijlsl 

WWIAinY MB LMiniOllOFUHUIl I vanm 

IntannMion In jlKMnI It imU and cnnet, aOMugh Oivel and irfe- 

takes are induced from time usually unrrtenKanairy. Unsalfsfiecl 

subscritiers may ihc- : ?utH(tiDiion al any cime arid receive a 'ill 
rehjnd ai [rei- las; 5jtsc:t(.<in payinent. The unlilled portion ol any paic 
r.jiK:-pK^ *• ' se refbrKlefl oven lo satisfied subscrfcers upon laniest. 
Hv MSl.-y FOfl EfWOflS WD OMISSIONS IS UMITa) TO THIS 
PUeuCATK»(S PURCHASE PRICE In no c^shal I w my rsnUibukn 
be llaUe br ny rnadaart arwi MiM i M amaglfc W-teWWidaiin- 
ages Ir^ eitceu of Uwtawfridky tialialiet 

(iMinttiLaji ~ :mmm 



acces$(»y being an 'option-key watchdog' for 
programs that dont do it themselves. Our 
MECC Key Caps disk accessory, which you men- 
tion earlier in Ihe same paragraph, will also 
function this way. It allows using option, ofrfion- 
shift, and control-key combinations to access 
any character in a font from within an applica- 
tion. As far as we know, it works with all appli- 
cations, including AppleWorks Q5, that doesn't 
use the option key for other purposes, Tor 
those that are already using the option key, you 
can use the MECC liey Caps desk accessory to 
type the character and Oiea cut or cofqr it to ttte 




clipboard and pastel into the iq>pl{aib'on. 

As you noted, HECC Key Caps is included 
with the purchase of our Calendar Crafter^o- 
gram and will be included with our other Bgs 
pnMhKts in Hie future. 

Paul R. Wenker 
MECC Technical Services 
St Paul, Minn. 

65802 & No-Slot Clock 

I recently put a 65802 in my lie and found 
only one Incompatibility problem. The software 
that came with the Pio-51ol Clock would no 
longer recognize the clock or even confirm that 
It exists. 

Has anyone dse confironted the problem? is 
tiKFeasohiUffli? 

nrankEddly 
Ogden,lMi 

Someone out there futows. 



RAM chip choices 



I have an Apple llgs with an Apple memory 
e,xpansion card and am considering expanding 
it 10 accomodate 4ppJeH'orf(s OS and other pro- 
grams thai require at least 1 .2S megs of HAM. 

In making a choice of which card to buy, one 
of the most difficult choices is whether to pur- 
chase a card that uses 255R or 1 meg chips. I d 
appreciate your thoughts on which is the better 
choice based both on price and continued avail- 
ability. I'd also appreciate your thoughts on 
when the best time might be to buy additional 
EVI given current troKte. 

Scott Lorigan 
Elk Qrove, Caitf. 

My opinion is that you should be buying 
cards that use I -meg chips. On a per-mega- 
byie basis, these chips are already cheaper 
than 256ii chips, and I expect the gap to widen 
from now on. The 256t^ chips are getting hard- 
er and harder lo find The I -meg cards are far 
more expandable ,jrc cooler, use less power 
and should be more reliable. 

The 'best time' to buy is when you need 
them. 1 expect the price ol I -meg chips to start 
going down within a few months, but the drop 
will be gradual . They'll atu^s be cheaper 
tomonm, but If you always wait till Cften to 



buy, you'll never gel any. 

Pascal and 3.5 disks 

I am unable to transfer/copy Pascal files from 
5.25 disks to 3.5s. Alter copying, it gives me 
the message UriBOOTABLE DlSli when the copy 

booted. 

R rtaidu 

Te Kauti^iata. na>r Zealand 

4Ssianl!qg you me usias Appfe Aseaf 1.3 
^eai9&^ii&i§ml dsmt support s^ dbM^, Be^ 
foamt ytmSJi ikH^ (fte Fasad 1.3 AmHtter 

titi!%. /fyou Airmat ft wSA Appteis s^s^ i^i- 
Ues ®r mo^ oHier fwmattlt^ programs, the 
wont boot Mer fonnatUng, copy your 
fSiscaf fifes to the 3.5 u^ng the Pascal IPfkr. 

Source for Curricuium Guides 

Please send more information on Apple's 
Curriculum Software Guides, which you men- 
tioned in Decembers Opea-ApiOe (page 4.85). 
1 am particularly interested ta the Fore^ Lan^ 
guageK- 12 volume. 

Richard nelplgnano 
Bellii^ham, Mass. 

Tliose booJcs are puMsted by Appte itself 
and are imaetpienay avaMile bom 
Api^e de^is nSif cm enou0i to stdiiiM^ 

la a km hiis^ am ym miS ^ &fd 
Apple's ti^^MsBkst^ce, Ttm ask tbmtor 
^ iraffle oTa deakr that sCocte the boc^ 

Um is back 

flere's an update to llgs missing CALL -144' 
in your August 1987 issue, page 3.53— CALL - 
144 is alive and well in the KOM version 01 of 
the llgs. In fact, it Is officially documented by 
Apple as "MO'lZf at the top of pa^e 256 of 
Apple HQS tiimware. Reference. 

However, the Lam routine still doesn't work if 
you use $D9C5 as the "return to Applesoft' 
address. You have recommendeil this address 
in the past ('Picking Up Applesoft, February 
1985, page 1.12; 'A charming difference," 
March 1985, pme 1.23) because on classic 
Apples it work from «dt)iin Applesoft subiou- 
tines. 

On the llgs, you have to use $D7D2 (or 
$0823. Which jumps to ^D7D2) as the leliini 
sdtbm. Ihts riA^ans iJM is ha(i(, tiS^^^ 

Sul)ioul^iie& 1%e Lm tsiil^ iiifO sdso 
cmUt if |ou niii Oil: pttigmti tMr^^/ig 
a vmm^ bank k rnasiHo^ ?t#xing Hie 
$0;m with a bank byte t5x&, this pral^ein. 

Here, for example, is Lam a'ia l^hmarek 
(March 1986, page 2. 1 6) modified so It urill run 
on the llgs:. 

10 : Laa I'U Eatteuek/Mibini (IlgsJ 

mam= oBt (i\ 

Ufi Ct * ■M/a300:ZI) 71 ED U mti tkM OA 

si afl» ti»M 'is d a 

NISU Uttn iCTOIV 
S 03K:00 OS V tmSE' 



230 
210 



220 

230 
240 
250 



BZU$: "Start": RQi Stattiinl^ 

roR I = 1 TO lai (CS) 

POH y.M, SSC(«ID5(CS,I|)t:2e : 
mt : ms 72,4 : QUI -141 

nm KU4 : n Lh a'U 1 

PRINT E£LL$ 



M Bobbins 
Osaka, Japan 



